Searching PAJ 



mi 01 xi 1 / 2 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-056677 
(43)Date of publication of application : 22.02.2002 



(51)lnt.CI. 


G11C 11/407 




G06F 1/12 






H03L 7/081 




(21)Application number 


: 2001 -1 65453 (71 )Applicant 


: HYNIX SEMICONDUCTOR INC 


(22)Date of filing : 


31.05.2001 (72)lnventor : 


RYU JE-HUN 






HAN JONG HEE 



(30)Priority 

Priority number : 2000 200029645 



Priority date : 31 .05.2000 Priority country : KR 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor memory in which an address 
access time (tAA) and a data access time (tAC) 
can be shortened. 

SOLUTION: This semiconductor memory is 
provided with a clock buffer buffering an external 
clock, a delay fixed loop generating a delay fixed 
loop clock (DLL clock, DLL: delayed locked loop) 
synchronizing with the external clock, a control 
signal buffer RECEIVING an external control 
signal, buffering it, and generating an internal 
control signal synchronizing with a DLL clock, and 
an address signal buffer or a CAS buffer receiving 
an external address signal or a CAS(column 
address strobe) signal and buffering it, and 
generating an internal address signal 
synchronizing with the DLL clock. 
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m&\-&? o -y ? t;:|i|»j t il®[ls£/w-:r? n -y ? 
(ISlTs DLL^o>y^i:|ef)$:^;-n>7t^£7)iiSlI^ 

^•y7r&t, 

^TK^Xft^-t^lSCAS (column address strobe) fi 
■f-SrSflLA-y^r Vy?LZ. KfiBDLL^ n y ? tm 

[it*JS4) mammm^. Dixy-try r-fi-^ /v? 

-r-y/fif, -t^7'j7l^-yi' J LfCm : fi-f-ii«i;t>"-fe;P 

o -y tttiXlfJ'SV — 7* -y Tfl-^-^SttT . 31 2 ? 
n -y ? Sr^-f-^ ? o -y i: , 

^9 u -y? SrSttTDLL^ o -y ? Sr£j£;-ri> fc#><7>DLL 
^'•y^rgPfc. 

fl5f2F*9g5CASfl-f- N MEMlE^ix^rtSPCASfi-f-. mem 

mriEDLL^ o y ? , mrieDLL$ijfflifi#, Huie 

U m2CASft^J3j:^Kte$^7tCAS«-f-$r^-rsCA 
, S5>y^i£<t;LTUS£t£#&^&¥^M ; e 

v?fccl:l^e?Dy?3S^fl-§««LT. m3 7t> 

mmiXi/mms.mm^:mLx^y7r') >-xl. 

figflCASfl-Sffc J; £ ft* rtSPCASft-^- £ tefct h tz 
#><T>T Y V^m^J^y 7 rgPi: , 

mriartgPTr--u^fi-^. m^M^fttznuTY\yxm 
mrie^i-gprKu-xffi^-isitPBfnes^flffifi^-Sr 
e$sr h \s*.m^z±fc?h r yvt, 7 >y zmz. 



x^&zt*¥fmt-?&mm4iz9dM<7)¥mft** 
u. 

) vy-T -y lt . ^ n -y ^ i: ^ ? 

Z3 y7be>fflcomBEg:ZJ<-y7T mm-f&tz 

tt><vmis<y7Tmt. 

m& 1^-/7? SScOffi73 SrSffi LTDLL 9 u >y ^ S-^t 

[ !s#js 1 0 } mmmj <y7r , ^gcfis<?D 4 > 

C 11] miie ^ o >y ^ igwgp*^ 

TSLA -y 7 rS5t , 

Sift Ertgp^ o y J: tXmf o -y SlR«#(;fi5¥-r 
§^2TSL>'N*-y 7rgPi:. 

BirieSI2TSb'N'-y7T^«oaj73SrS{tT. IBl&^n-y^ 
Hirieigl6^o-y7$rg{fC, ^tft^a-y^WNVt-xfe 

[ It^JS 1 2 ] fiffiECASK y 7 r . 

firiEDLL$ij®fi^(ci5^ tx firi^gpcAsft^ s>rie*m 

mEfccoS^mEMSr^N' y 7r V V^ht&xmz* 

t^sfesn7ti*igpcAsm-f-s-^-rs^<y)^2 aiTigp 

mzxvffimztix^&zt&ftwibT&m&mi 2iz 
imsm 1 4 ] tiiiem 24a****. mim^ 

[ W^fl 1 5 ] HUfeCAS^ y 

•y?£SfILT, Sirie^fi-f-Sr^-rS^^SiJffllgiS 
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m&mi 6 3 m&&2? v+m*^ ^mm^mizx 
i 7 ] r^-fe^^*^ i . 51-y warrc 

S>6 i t -T Sit #Jf 4 £fEao¥3if>M »J . 

Cit^i8] iwe*MB* o - y t^m-h'g. i *t- 

LL) 9 O y ? £31 3 XT" -y T t . 

IBDLL^ U -y 9 &Wi4 Xf yTk £3Tf £ Z k 

CIS^3S193 CASA-y 7Tmz\>ll?Uy? 

SrtB^-r&XT^y rsr^rr* <r t zmLk-r&m&m 1 
8 (zKttoJftifM t u wffiiMjts. 

en ^Ji2 0 3 § t>iz. BiriBDLL^ n -y^t mnmz 
mm Ltzft®mwm*$rZ&&'t2>AT'y yz^-tz z k 
Sr«® k -t sit 1 8 t-ie»jtf)¥is#* * »j 
m. 

[ftifcJf 2 1 3 rt»W«fi-9Sr^)W-4«IEx^ y T 
DLL? o -y ? i: ftfffMflHB* 1 fcjgflt LT , fiffEftJ 
»A' 7 7r^:j: Offfcft.* i fc £#S£i:-r£fit;fc3l2 
0 £fe$£<WgfM * 'J «0S»^. 

[f»^223 $^(C. BUieDLL^D-y^tHWW^ 
|3I« L^^T H l^Xft^-Jr^-r ^ BffKXx -y T S:* 
-T4 i *W&k -thn&R 1 8 tea^JNHM * y 

[«^JI2 3 3 F*lSST HW^m^*fiW"S BUlE^T- 
DLL7u-y7k9\-&TVUXm^k£%m-t& 
fifter KUXflW^? 7 r«tcj: V'fUvixhZ k SrttSt 

[ w^ji 243 $ t , ffirenffi«imi#« f^-f 

. <f >7-f&m5XT--y7k. 

hs^s^w s us 6 ••/ y £3rr s -r t * mm t -t 

[»*JS 2 5 3 1 . 5i-S®5lkm<vmiZT7*X-tZ 
Z i: $r#^fc-r*it«3l 1 8 i=K»fc>iHWM 'J OK 

[000 13 

[?6Hj<7)jg-r§s^ B ] aWMffli. Vis* 



ii/r-^ T?*xtifm<?>®ffifczm& z k ***c# 

[00023 

fflfol>-7j £DLL( delayed locked loop) kiit) 
t U OrtSB? Q -y 9 £ , ^JE^^-SP^ a >y ^ i: iEfilfc— 

it* ? a -y * S Tt^fcfflv . 

[00033 £-f£-?commtwf'mzii& ~*x 
mm lt ai* ztiz m-so?-? t? ^x^ay^mit 

[O0043i«0«t'3 tcim.i\L<7)9m.cr>1-z*h . DRAMrtgp 
TY\sXT9±x&£V?—?T9*xl,z ! i>m-%:Vif 

rasr^i-io-cfto. ztit><?mm&9m-thzkiz 
±jfi*smk%h. 

[ 0 0 0 5 3 m 1 ti, t^feOSWfc^^^l^ * 

*j*t*M« • rHi/xa^trD7^atj)5. 
ogffitcs h *mwx * y ttj v vc . ngp^ a -y ? tiv s- 

[0 006 3 ait^SitTv^idC fi!*toSWfc 

ffis^^^yctsftsiow- Tvv-xmt. tvu'? 

0 y ^ £S{1"CI*|gB? O y ^ Sr^-fS/^CT)^ a y ^ 

^7r» 1 0 0t. ^^D-y^fci^l-gPfflffllfi-f- 
5rSlfC*Jfflifi^-$r^.fg-ri>/v:A6co©Jfflifi-f-/N-y y ^gp 

1 1 lt^l/C^^n-y^tJiWgPTF^^ffi^-Sr 

7rSBl 1 2 fr^triHW • 7FI/^.<')-7Tfl 1 0 

Mfflifi-f-^'-y^TgEi i ifrt>mmm^z%:itxffl 
mm^com^iyitiz x^x ^m^ss^^.m-h tz*r> 

[ o o o 7 3 hi izTjkztix ^& Xoiizl fcmcomm ■ 

T VUxmi. y 7£%ifX;<-y y r >J >9~t 

h 9 n y 9 y y r 1 0 0 IZ£ 0 ±f&Ztitzf*l&? a 
•y^*^ V-TVlsXXhV—y'm^. ij=72^TYVX 

^%k\ foyfizmmLKm^k vxm^^Kh. 

[00083 I22U. m 1 ^tfcfl»<Ott«fc:««* 

mtt&^v iz&ii&mm ■ Twx&x-m^btibtm 

9 o y t o -y i: <7)^^MSr^-t 9 4 5 > 
[0009 3 02^$ilT^SJ:3^, y-hglJ^O y^ 



(4)^2002-5667 7 ( P 2 0 0 2 - 5 6 6JL 



tfttltfimMfib* ? o <y?A-y 7 r gPl OOiZi 

[0010] -T^*>, *VU?u . y ?a>'£*>±tf |>B§|§ 
®mm^«,7TW>l 1 1 (CJ: OMIMt^f^kd 
•tf&^H;:. LTi&l . 5^y^OBSfSjI®#3&± 

[00 11] U^oT, ft*a^(Cflt*3MWM% 

[00 1 2] 

It & ra®j±[^^-r 3 $ tit: t 

<7)T£>9, tAA(rHlxXT^-feXB#fg)fcJ:t/tAC(T- 

, [0013] 

[0014] *&HCcff&¥*fM% y Ji. ^gp? o -y 
? Sr^ n* -y 7 r D > tz#><r> 7 o -y 7 y \* y 7 r gp b , 

TrgP? O y ? tClsFMS LfcfflfflJ&W-r? O -y ? (& 
T. DLL>?D-y^tfe-r)Sr^-r-?.>t46<?)®®ll^- 

raxF. DLLtie-r)t. ii*w»®9*wgU'W:7 

r U >?LX . DLL;? o -y ? t RJffl LfcrttfKimg** 

-f-^/vltiCAS (column address strobe) ft 5: gfl U > n' -y 
^T'Jy/U. DLL^O-y^tlll^L^ft-f-^^-r 
htzibnT K WXfl-^vKy 7 TgP£fc«:CAS«-S|vK.y 7 

[00 15] £.rT\ $fefc s rtasSdPfi-f-Sr-r^-x 
4 ^U37y F^fc^jS^&Jta^rJV^ Hf3 

*\ 1 . 5 f y WXFVS) &Zbi>W£U\ 
[00 16] ^flBJK^S^^M^Uli, DLL^ft 
DLLD-te-y h-ff-^ ^7-777if. -fe/l^ 

^flLT . DLL$iJffllfl^-i3 ilX^o y 7jgjK«-§-££l£; 
+ ^.^co^n y 7Wmk . *hgp?o -y i&rv? 

W-v7*£&&b. *\-&7n-y7Z%WXVLL7r>v7 
*£S&rhtztb<r>mj*-v7 rgP£ . DLL«»p»f- % y-i-gp 
CASft-^-fc J ZXaSiimEfi#^Sfi LtV n* y 7 t 'J ^j?' 
U rtSSCASfi^J:^|K§it^p«3gpCA5ft#^4fiS;-r 
&*:tf>c7>CASy\'y:7TgP2:. rt«CAS»9\ %$zZtltzft 



gPCASfi^ SS2^n<y^, DLL?n>y$\ DLLftHJjlft 

U ^2CASfl-f-joJ:t/KlK$^7tCASfl-t$:^-t§CA 

•v^mt£ffitX^&Zk£imti L &<, " 
[00 17] <Ii-C. ^2^D>y^. W.L^O 

■y^tJiy^a-yiySl^fi-t^ftLT, ^3^o.-yi7 

[oolsiifc.s fete DLL©j»ft-^, ytgsr 

Xfi#fc«fc^a*«Efi#SrSfi LTA'7 7 r 'J >^ 

htz*><r>TV\sxm^ v7T&t, ft®TYVxm 
■f-, R!!B$ix^rtgprK^x<t-§-. rt^n-y^, DLL 

«E«-f-$rSffLT7 yf-L. ft»T HU^fs^-tJiV 

[0019] — * ? a y ^$IJPgP^\ DLL^^vSlt-ftfi 
DLL U-fe -y hff-^, -t;W7 'J7I/7 ^iSttfi-^fc 

SPk. ^•V-T-yrfi^JC^tTATJSPoaiTJ^^ y 
f-L. ^ d y ^Stf?ft^-2rai73-n>7t^m 1 9 y ^-gp 

[0 0 20] ttz. ^a-y^^gp^', y^-T-y7°fi 

«EH£/\*-y 37 t u y^L, mm-?&tz&>cr>m 1 ^' y 7 

rfBk, ^l>-<-y7rgB«oai735-^fitTDLL^n y^ 

4LV\ ^l/s' y^rgp^, «SK5 5-IsIS&{c«fc 
<0m&ZtiX^&Zbi)mtl.\\ ttz. DLLys-y^r 

[002 1 ] — :ti\ ^ a y ^IBiJjgp*\ DLL^a y ^fc 

7n-y9t5±V9n-y<7 WSimmzim-t h m 2 TSL/ \* 
•y^rgpi:, ^2TSLys'-y 7 rgB<7)aj73S:^tT.. I^K) 
^o.y^$r^-ri,^^^iaj7jg|5i:. «Bift^o-y^ 
Sr^(tT. iEK^o-y^<7)yNV^K$-^-r^7t:* , )<y)M 

I 0 0 2 2 ] 4* , CASVN' y 7 rgP*^ DLL$lJffllfi-^(CJS 
SLT*l«C«Sfi-9fc«*«fEfc O^mEEM^^- -y 7 
r •jyi7'-ri.7t46^2/N'-y7rgPi:. m2^' y7rgp 

[0023]-*, ^2yN'-y7rgP*^ 

izmm&ztLX^&zbfitmzLiK ttz. m2ttj] 

[0 0 24] ^Jt. CAS^ y^-gP*^ DLL$lJffllfi-§-, DLL 
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?n-y?fc±tf|*igB?n-y?£g{iLT. 

, KIRS ^l^gSCASft-t Sr^ft LT y -y *46ct)SjS 
2 7-yf-gBi:£<f xTV^.lfcfr'at U>. ??£2 

[0025] *mnzm&*mfc**: y ^mtrmit. 

* , f-gB?o-y?££)£-t&gli7.7 i -yT2;. *FlfB?oy? 
£ A -y 7r'J y/tS^2Xf yy't , *FSB? m^9b 
^®W£|lOJ8IL*:igHIl5t/V-7(DLL) ? o -y ? 
-f£J&37.xy7i:, 3HI Wl-sp-y < «y 7 r SB*5 J; xfT Y V 
■Xft^Ay 7 rlfB(CDLL? o -y ? £ ai^j-T Xf -y 

[0 0 2 6] £,TT\ $£>fc, CASy<-y7rgBtCDLL^n 
•y^Sraj^-rSXxyrSrqr-rSi^^^LV^ 4 
fc. DLL^o-y^tn«fi<)^|3i»iL^rta5$iJ«i 

P^#Jf9m^£±j£^&Xx-y7#. DLL?Oy? 
i^hSKSMMI-si-i: £SSLT . CMfC? 7 rg&fci: Off 
*>ii.a,ri:#S£Lv\ 

[00 27] ifc, S&fc. DLL?o-y?£:0|®ft£|II 
- WL^rtgCTb-^xfl#Sr^-ri»X7 i -yTSr^-ri>C: 

DLL^O y^t^gPTHP-Xfl-^hSrSfrr-g. 
T Kl/XifA 7 7 r mz J: £ b L 

[0 0 2 8] 4*:, P«lJWI-S§-£7^-^-f 

*f iit**a* Lv\ 1 . 5^7fcfcfa?t^fgK 

T?-fe7.-n>.ri:#$?£L^. 
[0029] 

[ o o 3 o ] 03 *9moilSfca&JB£ffi«¥$fe 
^t'J fcfcftSiiHJfSP ■ T h'l^gP£^-r7o -y ?0T'£> 
§ . 12 3 (c^ § fix v J: 5 tc . *f^a£tte»gjB(c 

n y ? (EXT CLK) £§(tT A y 7 r 'J > ?"-f & ? o y ? 

A-y7rg&3 0 0 ?o>y?y\'.y7rg&3 0 0c7)tB* 

£SftT*FSB? o -y ? (EXT CLK) Ltzft&9 D >y 

' ? (DLL? O y ?) ££j£^&*;^<y)jIj©i5£/P-7 , (DLL) 
3 1 0 i: . DLL 3 1 0 «fc 9 £iS?}$ft*:l*|g|5? D y ? (DLL 
_CLK) (CPIgSLT W&fM»<I#(CNTL) & J; WhgPT H L- 
T.fI-*f-(ADDR) fcy-C >y 7 r y V^-f .SfMffl) • T H PXA-y 

yrm32ot, mm- rvvx^^y rmzofrh 

ffi^J § #UtW«P«-9(BUF_CNTL> £»rCIW*PflW*>« 
<*-£;b-i2:f ;: J: o T ^WS^frfr Stfeonvyh* 



[003 1 ] ttz. Mm- TVUX^v7t®320 

it. ^mmm^mi) zgmt^-y 7 r y >?lx v 

DLL? O -y ? (DLL_CLK) £ |S]8J Lfc'l*MWW»fi#(MJF_C 
NTL) S-^-f &feft<OS0t9fi#^*-y 7T«321fc,*|w 
H PXfl#(ADDR) ^fiLA* -y 7 r 'J y ?* LT . DL 

L? X3 -y ? (DLL CLK) i: Hffl L^rtSPT H l^Xffi-f - (BUF 

ADDR) htz&xryT KPXfs^vK-y 7t932 

2tSr^-^,„ 

[0032] 9 xx 7 rS5 3 0011 W&9xi», 

9 (EXT CLK) ^ys'-y 7r l JV/'Lt. /\* -y 7 r U 

iXJt ? o y ? (CLKP 2 ) Sr^-T £ . ^9xi y9 (EXT_ 
aK) i: A-y 7t'J y?'?^? o -y ? (CLKP 2 ) <50^tC 
JiBWMbWSPfrf*. i<oi«BHIfe*ii> , tfc». DLL 3 

10(i, DLL? o y ? (DLL CLK) , -t%£>1bmi^ -y V 

TVy9 r Ztltl9X} 'y9 (CLKP 2 ) (C^JSB-T S DLL? a >y 
?fl-^(DLL_CLKP2 ) . 

[0033] $lJffll(i^-yN'-y .7 T§C3 2 1 i1«Wt 
^-(CNTL)^Sff LT , rtaW!«t-9<BUF_CNTL)it4k 

rgP3 2 1 fcfc. y>*-y 7?'J y?"Sn^rtgP$IJfflIft^-(BUF 
_CNTL)S-7>yf-LT. DLL?0-y ? (DLL_CLK) t |BIW$ 

[0034] T Hb-xfi^yN'-y 7 rgP3 2 2(± s ?hg5T 
HL-7.fi-^(ADDR) HffltJ^ 7 T 'J V?*LT , rtgPT 
H^7.«^-(BUF_ADDR)Sr^-r?>. £tz^ TKU Xff 
-y 7 r & 3 2 2 Ji. A y 7 r D >fZtLt: ft&T K 
l^Xfl-^(BUF_ADDR) Sr 5 -y ^ LT , DLL? n -y ? (DLL_ 

aw t iiiw$-*Ta}73-rs . =? Hfn-r3 3 o 

14. rt» 7t U >?S^rtgP$IJ«ffi-f-(BUF_CNTL) * 
f3-f^ ^?*LT, 3vyHfl-§-(CMD)SrfcB^-r^. 
[ 0 0 3 5 ] 04 03^L^*5&HJ<5OHS6<5O®© 
(C«iiN»«c^^yK:*J»tftmfl| • THP-7.gPT'fflV^ 
iXl>^?n-y?(EXT_aK)t x MmmfeZtlt2DLL9 
o y ? (DLL CLK) i: <7)|gj<9l$[gl^£5jrr?-"r 5 y?*^-^ 

[ 0 0 3 6 ] 04 (C^^iXT ^-^ i 3 . DLL? o -y ? 

(DLL CLK) ii^SP? o -y ? (EXT CLK) i: { J{?|S|^ LT ^ » 

S . -ec7DM*. ^N'-y 7t'J >-?"§a7tF*JgS*Jffllfi^-(BUF 

CNTL) i;y\'-y 7 r U >-?*$^7trtaPT H L-Xfl-§-(BUF 

ADDR) b \i, DL19 Q y ? (DLL CLK) fc LTrtgP<50 

7o- y ?^ai^§ixl.<^T\ BES^HWM^UicJt^ 
T, x-?^T?-«:7.-ri,B#S(tAC)fc < J:t^rh'l^X^ 
T?-feX-t SSf®(tAA) S:*IIfc:««K-6 £ t 
4. • • 

[0037] 05«. 03^LJt^HJ<7)||Jfec7)^® 

^ L ?t 7o -y ? 0T'S> i. . 0 5 (C^ $ fLT V> h «t a , 

?O y?yN'.y7rl$3 0 0^4iXS^2? O -y?J%± 

5 1 0 (i . i'hgp? d -y ? (EXf_CLK) €ry \' 7 7t y y ?" 
LT-'^v 7 r 'J >9 r £tl.fz9xi y ? x -r^rfc *> ? a -y ? 
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(CLK) . %M £ titz 9X3-y9 (aKZ) is itf/ W -T >y 7" 
#5f(PWRUP)£SttT. ^o>y^|g||i*g5 3 0ioJ:r/CAS 
• 7-yf-g55 5 0€r©Jffll^m2^n.y^(CLKP2)$r^ 

[0038] H-M9x3-y9(EXf_0X)b^-y7TVy9' 

H$rS<-f DLL3 1 0t,Z0r£1XtD]JL;<-v7TM 
5 2 0li, 124 IZjfiZtlX^Z iolz. ^9x=t-y9(E 
XT_CLK) tmmm-? D >y ? (DLL CLK) . -fSr 

v?tV yfZixfcra y 9 (clkp 2 ) iznm-fz 

DLL? O -y ? «#(DLL_aKP 2 ) Z^Sfrth . 
[ 0 0 3 9 3 DLL 3 1 0 li, DUJftSt£ft«^(DIS_DL 
Lh DLLU-fe-y hfl"f-(DLL_RESETZ). ?V7—T -yTfi^- 
(PWRUP) % -fe/t^ 'J 7 V -/is*. HE^fi# (SREFREQ )$5£Zf 
*i)V7 'J71/7 ^i«-^(SR) «r»*T . CAS(colunm add 
ress strobe)y\* y7rg55 4 0 ^Vm~t hiz^>cr>9 u-y 
^ 00!:, DLL 3 1 0 ftg&a^cODIXjfr^iair) 

? U -y ? (RCLK DLL) £§{tT , ffifc J: W ^y 7 

TVyfZfto ^y>c7)DLLy *-/7TM520b. f$2 9 
n-y^(CLKP2). DLLy "C 77Tb85 2 0 <Dtf}7J T'$> •& DLL 
SI2?n y^(DLL_aKP2)t5j:V^n y^$iJffllgJ5 0 
OtfOaj^TS)?,^ D >y i7StRft-^(SEL_aKZ) 
' DLL 3 1 0fcioT$W$iX£IM?O-y?(CLKP 
4 ) *&&t&t&*>9 n -y ?|gftjg|5 5 3 0 birHntX 

[0040] DLLA-y 7 r 5 2 0 Ji, i^gfl? D -y ? (EX 

T_CLK) LT:£*>±# 0 DLL? O -y ? (RCLK DLL) 

L.^77rl)y/ LT8S 2 DLL? a -y ? (DLL C 

LKP2)Z±fct&. 

[0041] DLLAy 7 rgfl 5 2 0 (S. «M0&8£JE2f£ 
■f^lSISffltfO-O'VN'-^SrjiSi.-CUi,. DLLA-y 

7 r gp 5 2 o <vmffl%mmz , ffeoiggg-cffl n £>*l & t 

[0042] Mm- TVUX^'y7T®3 2 0li. 9u 

•v7WWU5 o o<r>\^m^x°hhm.®fflm*?<s>LL_(: 

TRLZ) N ?hgS3&^^CASfI^(CASZ)fcJ:l^«Sjl«E(VREF) 
Sr^tfT A V7TV vy-th *:#>C7)CASA -y 7 rgff 5 4 
0b. CASyN'>y7rgP5 4 0Oaj^T'S>SrtgECASfi-f-(C 
AS2. CAS2Z) „ g!2?n-y?(CLKP2h DLLgS2?o.y 

9 (DLL CLKP 2 ) s DLL$IJfflIfg-§- (DLL CTRLZ ) „ CASfl^ 

(CASZ)fcJ:l>*«i£mffi(VREF)£g(tT. CASA-y7r§C 
, 5405rg^fi-^5:5>yf-ri>^(7)CAS5-y^5 5 
OfcSrd^TCi^. £ Z T'JiH 3 LtzT Y U7,m^ 
A.y 7 r gB3 2 2 #CASA-y 7 r gP 5 4 0 tCAS? 

ssottc^-r^. 

[004 3] ££Ttf>«8U«, Iftfi-^jSMfciS 

i: V ^ Z b &7jk-ttd>b0) t e7>T'£> h . Lfc^T, MM 
ffi^>*-y7rgB3 2 lpV*fi^540' tJitfSSO' 



(±. CASfl-^yN'>y7rS53 2 2rtc0^5 4 0i5it/5 

5 0i:-eii-rtiipit^«$rwrs. zcotzib. *mu,z 

fcltSCASA-y 7 r§55 4 0 tCAS^ >yf-gP5 5 OfcroW 
icBIBlcBHW*". 

[0 044] 06«. H5t*LfeW»- TKUXggtc 
fcttl. 9 o -y ?$cj{Wgp 5 0 0 Sr»«ffltC^-riHlS80T** 

H6fc*$ixTV>i.J:d^, ?n-y ?©JffllgS5 0 0 
«L DLL#^gtt<b(disable)ft-^(DIS_DLL), DLL'J-fe-y 
h (reset) «^-(DLL_RESETZ) . IV7—T ••/ rfl-§-(PWRU 
P), -fe;^ U7P--y^a.S»fi-f-(SREFREQ)fci:Uf-fe^ 

-y ^ifl^-(SR) SrSff L TDLL$fl<Jf ff-§-(DLL C 

TRLZ) b 9 o -y ?S1R«^-(SEL_CLKZ) Sr^^-T-i. . 

[0045] ?D-y?#HJpgP50 0(i. A73§P600*3 
J:^l 7 -y+&6 1 OSr^r-r^. A7JgB6 O Oli. ® 
1 OR^'- h604^ LTSfl LfcDLL#8§ttfc«#<DI 
S DLL) ; DLL U -tr -y h (DLL RESETZ) b . ^^£7 

u 7U7^ j-Sitm^- (srefreq) t ot&afns-ff d . i 
tz. m20R^-'-h6o 5i-ftLx^mLt^LL$mmt 

(disable)ft-t(DIS_DLL)*5 < J: lS-tzll-7 'J 7 V y >- iff 

^■(SRXOf^aftSrff a . 1$tC. DLL RESET t , SREFREQ 

*Jit/DIS_DLL(7)V^ix*^ — 3^0^*-y?yN-f (logic h 
igh)T'$).g.i§^ SSlORy-h6 04t=J:-5T^l h5 
y>-'X?6 0 Hi*7$tL. W.2 V 7 > S J 7.9 6 0 2^ 
*>Ztlhi.olZtj:Z,. DIS_DLLfcSRc7)Vvfft#> 
— Ufiuis"/9'^X'hhWr&, ^20Ry-h6 0 5iZ 
£iXm3h7>i;7.9 6 0 3tf*y21X&. 
[0046]^ioC, h5y^^60 1. 6 02 
H £V6 0 3<r>tfm±. Xt)&6 0 OWttiTJ^t^^S 

[00471^1 7-y^SS6 1 Oti, /^-777ff 
(PWRUP) {CStrsx&gh LTA73oP6 0 0<7)$tt*7 -y 
1-6 0 6X7 >y + LX. S®teltIIlSS6 0 7 ZitLX9 
D-y?S^ft-^(SEL_aKZ)$r{li7J-r DLL$lJfflIfi-^(D 

LL CTRLZ) (i , 6 0 8£ftLX9u-y9 'MIRIS 

■^•(SEL_CLKZ) ZmiZHif&Ztih . 

[0048] H6KjS3*VC<^4 idle, «l?7fS 

6 1 Oli, jlttffitr^^lOWtlKStcJ: 

t tPX't* h <r>x\ mmcntfffim&m-th . 

[0049] 07 ti. H5t^tJtSIJffl) • Th"UXgR(C 
fcttl, 9 n -y ?y\' y 7 r gP3 0 0 £f¥»C:rr?-®{S&H-C 
l37^§ixTV>i.J:9C ^n 7 ?A 7 7rS 
3 0 Ote. mi^^ y7rgB7 0 0fcJ:l>V^^.^fiS;gP7 
105r^rt, ^a-y^(CLK). SlK?o.y>(CLKZ)t5i: 
W*V-T •y7'ft-f-(PWRUP) SrgltLT .05^ t^C 
9n -y 9mm& 5 3 0 *5 J: WAS 7 -y f-» 5 5 0 £f&HS 
•r-l>^(Cffl^<i>a&m 2 9 D -y ? (CLKP 2) . 

[0 0 50] 7rgP7 0 0(i, ^^V-T>y7°(i 

•f-(PWRUP)^m--l.^i: LT, 9X1 y 9(ZLK)bWM9 

u«,9 (axz) t <7)iaomEi!& a -y 7 r y > r t t tits 
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[00 5 1] v\7PX£f£gB7 1 0(4. mi'*-yyr&7 
OOoaj^SrSfitT^l-Y W<-^7 1 1. -fW- 
, *«®08&7 12. miNANDy-f7 1 333±t^2>r 
7 1 4 *ftLXW,2 9 a y ? (CLKP2 ) 

[ 0 0 5 2 ] 08 14, II 5 fc* LfcftJP • T H Uxmz 

tuft ?mm® 530 ^mm^-t^mmx-h 

08(C7R$ilTV^J:oC ?o-y?jgiJjgB5 3 0 

<4. S2^a-/^(CLKP2). H 2 DLL ? n y ? (DLL CLK 

P2)fc «ktf?o -y ?jgiRft^-(SEL_CLKZ) Sr^ffLT^ 
3 ? Q y ? (aKP4 ) . 
[00 5 3] ?ay?mM&5 3 0lt. gS2DLL?n>y 

? (DLL CLKP2) i:?a -y ? jStRfl-f (SEL_CLKZ) i: KfS 

^"tSSIlTSL (three state logic, TRI -STATE (R))/\'-y 
yr&800b. m2?u-y?(CLKP2)i3£TS?n-y? 
StRft-t (SEL_CLKZ) l,zm!§~tZ& 2 TSLv n' -y 7 r Iff 8 1 
Ob. m2TSLys'-y7r^8 1 0«ai*^SttT^4^ 
o y ? (CLKP4 ) £ tb^l-r htz*bcr>W, 1 ffi^SP8 3 0 b . 
§14 9 D y ? (aKP4 ) £S<tT3S4 ? a >y ? (aKP4 ) cr> 

svi<xmzmgt&fz#><7>MmM8 2 0 1 ? 

D-y ?iM!ff(t#(SET_CLKZ)i4. 2O0^f ^A-^fctf- 
LTSET_CLKZ2 ££j£U Si TSLK-y y rSP8 0 0 i: 
, S2TSL'\*>y 7rg?8 1 0 i: iz&jj Ztl& . 

[0 0 54] PMOSh^£;*:?84 0i4. -y^-V? 

■9.m.zmt>-?tz#>i,zmit>ti&i>cr>xhh. muz. m 

j.?8 5 oizx *) mmEfcrnizzz . .lO*^-. PMOS 
h5y^84 otfj-yztihztizxix. SSitb 
^jgpsso^r^^vh^^vx^^y^iiT. T 

2mYvVVX9\i.. y^-yrWiftZlSmtL. 
WdiZm&i-hZ.ot.Z'th. 

[00 5 5] @9(4. m<5\,Z7KLtzffl® ■ TVVXmz 
i3(tSCAS/N'-y7rSP540 ZWMI,Z5jk-t®8&mxh 
6. ^Cr^ftT^"^^. CASA.y;7Tg?54 0 
J4. DLL»Jffllfi-^(DLL_aRLZ). ^gBCASffi-^(CASZ)fcJ: 
tf*J*£mERP§-(VREF : Reference Voltage signal) £^ 
IfLTVN'-y^rUy^L. l*lSI5CASfi^-(CAS2)tSe$ 
il^rtgPCASft^(CAS2Z) t Z&J&fh . 

[0056] CAS/N'-y 7 rg& 5 4 0(4. QLLfflmiE^ (DLL 
_CTRLZ) Sr^ft LT 'J7rU ^-XflBEft-^VREF) i: *hgp 

> cASfi#(CAsz) t^cnmSMi^ yy-rv vy-thW. 

2A* 7 7T|i900t > m2^N* y7rgP900<7)tiJ^5r 
Sff LT . rtSPCASft-§- (CAS 2 ) i: ft^RWASff 
#(CAS2Z)fc££j£t-&*:^<0JS2aj:*jgB9 1 0 b £W 



[00 57] Sg2^'-y7r^59 0 0{i. ilS^mdSS^ 

-mmzx^xmtfiztixiiK). ^2*^910(4. 

miMcO^ >s*-?£^XW&ZtiX^&. 

[00 58] mi 0(4. m5lZ7jkLt:fflffl- 
fc:fe(t&CAS5 -yf-gB5 5 0 ZPtmiZ^Elg&mXfo 

CAS? ^3155 5 0(4. 1 0 0 0 tW,2 v >y 

^-SBl 0 1 0J:T1g|£$:rVO^. 

[0059] 01 Ofc^^ixTV^idfc, CAS^-yf- 
g&5 5 0(4. F*|gECASfi^-(CAS2). RiK^^^^CAS 
fI-^(CAS2Z). Sf52?o-y?(CLKP2h S2DLL^Q-y 

(DLL CLKP 2). DLL»Jffll«-^(DLL_CTRLZ) . J'KSPCAS 

(t^(CASZ) «tt/«*Sffi«-^(VREF) Lt7'/f 
L.m2 CASfi^ (CAS 4 ) t m 2 KfcZtLfzO&m^ (CAS 
42) b 

[0060] 1 0 0 014. DLL*Jffllft-^(DLL_aR 
LZ) . W. 2 DLL ? U -y 9 (DLL CLKP 2 ) X tfgi 2 ?U-y 

9 (clkp2) iztttxifcmmmiff-oxww{m®LUi}t_ 

CLKP4. C0M_CLKP4iJilXDLLOFF_CLra>4)$-^t£-r 

[0061] DLL$IJ|8lft-§-<DLL_CTRLZ) b%29n y 9 
(aKPZ) tit. NANDy- M 001 DLt^J 
Wl-^(DLL_CTRLZ)i:m2?C7-y ^ (CLKPZ) k t^W 
T'S>-S»^. $IJ^Ifi^-(DLL0FF_CLKP4 *OB<0<* 

[0062] SUffll{i-^(DLL0N_CLKP4)ti:. V^~9 
1 0 0 3 Sr^- tTDLL$flffllft-f-(DLL_CTRLZ) SrRfeS 

DLLflJWi#(DLL_CTRLZ) i:SI2DLLf a -y ^ (DLL_ 
aKP 2 ) Sr , NAND^r- M 0 0 4 £f ijffl LTlra^Sff-r 

[ 0 0 6 3 ] m 2 DLL ? O y ^ (DLL CLKP 2 ) ftR 

Xh *) . DLLfljffllfi-^ (DLL CTRLZ) *iO-*t®T-^ & « 

£\ /N'f«®tfO©Jffllfi#(DLL0N_aKP4)$r^-r&!t 
NANDy— MO 0 4<7)ttJ^J(4. -f 10 0 5 

[0064] itz. $!Jffllfi-f-(DLL0FF_aKP4)(4. A > 
10 0 2tZ£~? TNAND^* — h 1 0 0 l^aj^jS-^: 

[0065] ©Jffi!fi-^(C0M_CLKP4)i4. NAND^r— h 1 
0 0 1. 1 0 0 4 Ottl^^f^ffl-r i>NANDf&ai®K 10 0 

[ 0 0 6 6 ] S2 7 y f-SP 1 0 1 0*4. $fJfflKi4(DLL0N 
_aKP4 . C0M_aKP4 «fc tfDLL0FF_CLKP4 ) b l*lSBCA 
Sfl-^ (CAS 2) is J: T/Bm $ tltz rt^CASfl-^ ( CAS 2 Z) * 
SffiLT^-y^-rS. S2 7 7fJ[fl 0 1 0J4. HtWf 

[0067] *mxr>&ffil±. ±^L?tif 2 U*5Ot<0 

{4-?-cOiK B ^^^tc7)-C$)-5-C. -eoSiJRB^^t 



(8) M2 002-56677 (P2 0 0 2-5 6 6JL 



[0068] 

t 'J fc iittf . ^hgp^ a -y ? S-^N'-y 7 r 'J >^Lfcat 

fiJfflL^SSIil^^^rtgS^n-y^i: LT. tM(TH 
l/XTf-txmm) tt\C(T-?T7-bXf%ffl) t £ 1 -r 
S®a±i>M<X'£&tzSb. ^--yr<7)tt^$:(ta±S.^ 

• r h -y tmx-hh . 

[H2] 0 i iz^ L/zmkmnzmh^mtex ^ y t 

[ 04 ] 13 3 C$ L ^*%BJc7)||iSc7)^® § 
*M * U fcrfctt*. $(Jffll ■ T K uxMx-m V * ^fl^, nut 

u-y? (EXT_aK) £Wmm%.1*tltzft&7X3 -y ? (DLL 

CLK) t <7)fficr>mm£Zvk-t? A 5 YX'h&. 

[05] 03tC^L^^HJcr)SIMtfO^^§^ 

•v7mx'hh. 

[06] 05tc^tJt*fJffli • rh'i/X^cfcft^^n 



•y ?M«fc£»ffllC3i^0BBT** . 

[07] H5*c*Ufc0!HI|- TKU-XSMcisW-i^n 

>y ? A-y 7 TiPSrPiatC^-f @SS0T-^i. . 

[08] m5t,z^Ltzmm • r Hi^xa5(c^(t-s»^n 
>y ?mm&zmMiz*k-t\3is&mx'$>& . 

[09] 05(C^L*:ftJt9- TKl^X^rfcft&CAS 
Ay 7 rSB?:f$ffl£Scf 0g§|!-e;fc.g, . 

{010] H5fc5*Lfc«I»- TKl^XgmciitfSCA 
S5-y^£p«Bk:^-[BI8&0T'$>&„ • •« 

3 00 ?o-y 7 rSB 
3 1 0 m&BS^—yWA.) 
3 20 am • 7P1/^v7t* 
32 1 MWS^77rffi 

3 22 ■7HWfi^7r« 
330 3?yFf3-/ 
500 ?o-y?ftJtaigB 

53 0 ^D-y^^Iftgp 

54 0 CASA -y 7 rSB 
5 50 CAS^-y^-SB 
EXT#CLK *f-gff?D.y? 
CLKP2 312 ?U y? 
DLUCTRLZ DLL#JWt# 
CNTL jtffiMIHt* 
ADDR ftflTrHUXft* 
BUF#CNTL ftttttimS-? 
BUF#ADDR rtgBTHL-^fl-f- 
CM) 3?>Kif 



[01] 



•100 



EXTjCLK 



BP 



IHT.CUC 



CKTL 



r 110 
- — I 
-111 



-112 



77» 



■120 



-CM) 



BUFJU3DR 



L 



J 



(9) 002-56677 (P2002-56 6JL 



EXTjGLK 



iHr.cuc 



[132] 

! 1 ' ' 


1 1 1 ! 


! hi I 


n | 






[H3] 





GLKPZ 



.300 



9 Oy9jt-y?r 



EXT_CUC 




WJLCLK 



CKTL 



OUFLCNTL 



ADOft 




[04] 



EXTjGLX 
V 

DULOX 



t III 


1 i 

1 : 


1 

f 


1 

1 










i 
I 
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» f. 



[H5] 



V 



nih 



! N 55 



V 



n 



8 

ft 



i u 



ni 



it 




I 







! D 


I 



I 
I 
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[07] 



.si*. 



T 



300 



r ?10 



WW sTU J 

I p^>-^«» 
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F*— A<##) 5J106 AA03 CC03 CC59 DD21 DD24 
DD26 DD42 JJ07 KK02 
5M024 AA49 BB27 BB35 BB36 DD79 
DD83 DD85 EE05 GG01 JJ02 
JJ38 PP01 PP02 PP03 PP07 



